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Introduc:on	
The	Dustbowl	drought	was	a	major	natural	disaster	of	the	1930s,	
and	a	worst-case	scenario	of	the	future	if	groundwater	declines	
and	drought	con:nue	on	the	high	plains.	Three	major	factors	
caused	the	Dustbowl:	increased	temperature,	decreased	
precipita8on,	and	a	change	from	na8ve	grasses	to	dryland	
wheat	farming—vegeta:on	that	could	not	tolerate	these	climate	
perturba:ons.		We	plan	to	build	an	integrated	hydrologic	model	
of	the	region	to	run	numerical	experiments	that	explore	the	
effect	of	these	changes	on	regional	hydrology.	
Planned	Work	
•  Conduct	field	measurements	at	3	sites	in	summer	2017.	
•  Spin-up	and	run	numerical	experiments.	
•  Monitor	effects	on	soil	moisture,	streamflow,	and	water	
table	in	the	model.	
•  Compare	to	exis:ng	data.	
Data	Sources	
1880-1930:	Dryland	wheat	farming	established	on	
former	Na:ve	American	land	in	period	of	favorable	
climate.	
1930-1940:	Dustbowl	
drought	causes	massive	crop	
failures	and	dust	storms.	
1950s:	Change	from	dryland	
farming	to	irrigated	farming	
fed	by	groundwater	pumping.	
1970s-present:	Widespread	groundwater	
pumping	causes	substan:al	water	table	
declines	in	Ogallala	aquifer.	
2012:	Temperature	and	
precipita:on	similar	to	height	
of	Dustbowl.	
Mr.	Johnson,	FSA	(Farm	Security	Administra8on)	client,	with	part	interest	in	
coopera8ve	well,	irriga8ng	sugar	beets.	Syracuse,	Kansas	
Farm	Security	Administra:on	-	Office	of	War	Informa:on	Photograph	Collec:on	
A	farmer	holds	out	his	hand	to	represent	how	
high	the	wheat	should	be	in	a	field.	Grant	
County,	North	Dakota.	July	1936.	
Arthur	Rothstein;	The	Library	of	Congress,	Prints	
&	Photographs	Division	
Fields	irrigated	by	center	pivot	sprinkler	systems,	Kansas.	
Google	Earth	
Hydrolithology	controls	model	permeability.	
Developed	from	geologic	map	in	(USGS,2005)	following	a	
classifica:on	procedure	similar	to	that	outlined	in	Jansen	et	al	
(2010)	and	Gleeson	et	al	(2011).	
Long-term	average	recharge.	
Dataset	from	the	SI	of	Maxwell	and	
Condon	(2016).	This	average	recharge	
was	developed	following	the	approach	
outlined	in	Maurer(2002).	
Eleva8on.	
Dataset	from	SI	of	Maxwell	and	Condon	
(2016).	
Model	Setup	
•  Run	with	ParFlow-CLM,	an	integrated	hydrologic	model.	
•  Based	on	previous	work	modeling	the	con:nental	US.		
•  Run	on	Department	of	Energy	supercomputer	
•  1-km	lateral	resolu:on,	5	ver:cal	layers	reaching	100	m	
depth.	
•  Three	runs	exploring	each	perturba:on	separately,	one	
baseline	climatology	run,	one	worst-case	run	with	all	
perturba:ons.	
Preliminary	Analysis	
Map	of	Oklahoma	and	the	Cherokee	Strip.	Oklahoma	
Historical	Society	Map	Collec:on.	OTMAP.0012.	
Courtesy	of	Oklahoma	Historical	Society.	
LAND	OPENINGS	-	LAND	RUSH	-	THE	RACE	-	PHOTO	
BY	AN	ASSOCIATE	(CORNISH,	CROFT	OR	MILLER)	TO	
WILLIAM	S.	PRETTYMAN,	ARKANSAS	CITY,	KANSAS,	
September	16,	1893	
Thomas	N.	Athey	Collec:on,	5003,	Oklahoma	
Historical	Society	Research	Division.		
Courtesy	of	Oklahoma	Historical	Society.	
Dust	clouds	rolling	over	the	prairies.	
Kansas	Postcard	Project.	
	
PRISM	data	presented	
here	and	in	the	
:meline	show	that	
1918	was	a	typical	year	
for	temperature	and	
precipita:on.		By	
comparison,	1934	(at	
the	worst	of	the	
Dustbowl)		showed	
higher	temperatures	
and	less	precipita:on,	
especially	in	the	
southeast	part	of	the	
domain.		
